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Abstract
We present a method of rank-optimal weighting which can be used to explore the best
possible position of a subject in a ranking based on a composite indicator by means of a
mathematical optimization problem. As an example, we explore the dataset of the OECD
Better Life Index and compute for each country a weight vector which brings it as far up in the
ranking as possible with the greatest advance of the immediate rivals. The method is able to
answer the question “What is the best possible rank a country can achieve with a given set of
weighted indicators?” Typically, weights in composite indicators are justified normatively and
not empirically. Our approach helps to give bounds on what is achievable by such normative
judgments from a purely output-oriented and strongly competitive perspective. The method
can serve as a basis for exact bounds in sensitivity analysis focused on ranking positions.
In the OECD Better Life Index data we find that 19 out the 36 countries in the OECD
Better Life Index 2014 can be brought to the top of the ranking by specific weights. We give a
table of weights for each country which brings it to its highest possible position. Many countries
achieve their best rank by focusing on their strong dimensions and setting the weights of many
others to zero. Although setting dimensions to zero is possible in the OECD’s online tool, this
contradicts the idea of better life being multidimensional in essence. We discuss modifications
of the optimization problem which could take this into account, e.g. by allowing only a minimal
weight of one.
Methods to find rank-optimal weights can be useful for various multidimensional datasets
like the ones used to rank universities or employers.
Keywords: Composite indicators, weighting, ranking, OECD, sensitivity analysis
1 Introduction
Composite social indicators are increasingly used to assess and rank countries in public and scientific
debates. Almost all composite indicators are weighted averages of a number of dimensions, where
weights are set ad hoc with a brief normative justification. Typically, weights are set equal. The
ranks of countries is what is mostly looked at, despite all warnings that weights are somehow
arbitrarily set. Readers of rankings might know that small variations in weights can cause large
shifts in ranks, but usually it is unknown how large the impact of the choice of weights can be.
Consequently, this question is of particular interest for sensitivity analysis as well as for the public
debate. The problem of rank-optimal weighting is to find weights which bring a particular country
as far up in the ranking as possible. The problem is surprisingly complicated, but feasible. We
present a method to do this and take the OECD Better Life Index dataset as an example.
The OECD Better Life Index (OECD, 2013) is a collection of eleven dimensions measuring
essential indicators to well-being, from health and education to local environment, personal security,
and overall satisfaction with life, as well as more traditional measures such as income. Based on
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the recommendation of the Commission on the Measurement of Economic Performance and Social
Progress (Stiglitz et al, 2009) the OECD Better Life Initiative sees well-being as a multidimensional
concept. Consequently, they offer a tool on their website where everyone can build his or her own
Better Life Index by assigning weights to the dimensions of well-being. This interactive tool is to
engage people in the debate on well-being and, through this process, to learn what matters the most
to them. The tool invites to compare well-being across countries according to the weights given to
the dimensions: Housing, Income, Jobs, Community, Education, Environment, Civic Engagement,
Health, Life Satisfaction, Safety, and Work-Life Balance. Users are also invited to share their
weights with others.
This interactive approach has been adopted by the Legatum Prosperity Index (The Legatum Institute Foundation,
2014) which measures prosperity of countries by eight sub-indices. In their report they state “We
offer you, the reader, the opportunity to assign your own weightings to each of the sub-indices,
and to see how the rankings change according to these different weightings.” Although it is ac-
knowledged that the prosperity of countries in different states of development might be measured
differently it is seen more crucial to measure each country by the same yard stick, because different
weights for each country would make country rankings incomparable. This is an argument for an
equal weight in each dimension for all countries, but not for equal weights across all dimensions.
Other multidimensional societal concepts measured similarly are social cohesion, social progress,
or human development. Social cohesion is measured in nine dimensions in a study called “Cohesion
Radar” by the Bertelsmann Foundation (Dragolov et al, 2013). Social progress is measured in twelve
dimensions by the Social Progress Index (Social Progress Imperative, 2014). Both measurements
concepts use simple averaging of dimensions with equal weights to compute their final scores.
Analogously, the Human Development Index (United Nations Development Programme, 2014) is
the simple geometric mean of three dimensions with equal weights.
Common to the measurement concepts of better life, prosperity, social cohesion, social progress,
human development and many other composite indices is that their final aggregation of dimen-
sion to a one-dimensional scale follows a formative composition paradigm and not a reflective one
(Bollen and Lennox, 1991). That means all dimensions together form the construct instead of the
construct being reflected in every single dimension. Thus, the construction of the measurement is
theoretically postulated and not empirically validated. Thus the door is open for normative discus-
sions about the relative weights of dimensions. Different weights lead to different rankings and none
has validated priority unless users achieve consensus on its theoretical grounding. When composite
indicators are used to assess the quality of policies, governments or political systems such consensus
is unlikely if not impossible. The open approach of the OECD Better Life Index is a way to avoid
fixing weights and consequently avoiding the focus on one ranking only.
Despite of the arbitrariness of normative postulations, composite indicators are a well received
tool, as Saisana et al (2005) state: “[...] the temptation of stakeholders and practitioners to summa-
rize complex and sometime elusive processes (e.g. sustainability, single market policy, etc.) into a
single figure to benchmark country performance for policy consumption seems likewise irresistible.”
Also others speak in favor of composite indicators (Booysen, 2002; Saltelli, 2007). The OECD
Handbook for constructing composite indicators (Nardo et al, 2005) states that composite indica-
tors can summarize multi-dimensional issues in view of supporting decision-makers. They can also
make interpretation easier compared to the interpretation of various indicators in parallel. Such
indicators are and will be used for ranking countries for benchmarking exercises and for the assess-
ment of progress over time. In this way, composite indicators trigger societal debates on complex
issues in the general public e.g. through simplified narratives in the media.
The OECD Handbook further states that the relative importance of dimensions will always
remain a source of contention because the assignment of weights is essentially a value judgment no
matter what method is used.
In summary, composite indicators will be used especially in public and political communication,
but the weighting of the dimensions remains a value judgment. In the political realm, this raises
the question to what extent such a value judgment can serve the simple purpose of bringing a
particular country to the top of the list or at least as high up as possible. Readers of analyses based
on composite indicator rankings might speculate about the leverage that different weights have on
the ranking. Politicians of poorly performing countries might even blame the choice of weights to
be the main reason of poor performance. Our method easily computes the precise upper bounds
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for the best rank some country can achieve.
In the following, we formulate the rank optimal weighting problem as a precise mathematical
optimization problem and use it to compute rank-optimal weights for all countries in the OECD
Better Life dataset. With these results and some examples we discuss potential uses of the method.
2 Method
Following the OECD Handbook (Nardo et al, 2005), let us consider a dataset of Q indicators and C
countries and denote Iq,c to be the normalized value of sub-indicator (or dimension) q ∈ {1, . . . , Q}
for country c ∈ {1, . . . , C}. For weights w1, . . . , wQ ≥ 0 the Composite Index for country c is defined
as
CIc =
Q∑
q=1
wqIq,c.
How can we formulate the problem of rank-optimal weighting in precise mathematical terms?
Let us first discuss some simple special cases: If country c has the highest value in dimension q
(Iq,c = maxc Iq,c) then a solution with wq = 1 and all other weights equal zero brings country c
naturally to the top of the list. Thus, the best countries in one of the dimensions naturally have
an easy solution of weights which makes them lead the ranking. But also countries with no top
score in any dimension might be able to reach the top of the list. As an example consider a country
which has second best rankings in two dimensions. When the top countries in these two dimension
are different and each of them has low scores on the other dimensions, then equal weights for these
two dimensions (and zero to the others) would bring the country above the other two in the list.
The problem of rank optimal weighting for a particular country is thus not always simple to solve
by hand.
In the following we are going to describe a computational model to find the highest rank a country
can achieve (and also to find the corresponding weights). To that end, we are going to formulate
the problem as a problem of mathematical optimization, i.e. a problem of maximizing a certain
objective function subject to certain constraints for the corresponding optimization variables.
2.1 First order rank maximization for country c
Let us fix some country c ∈ {1, . . . , C}. We aim at finding the weights such that the country c
has the highest possible rank. In other words: country c dominates as much countries as possible
in the ranking. We denote this number, i.e. the number of countries that have a lower (or equal)
score than country c, by Rc and try to maximize it over all possible weights. Consequently, Rc
is the number of country indices k ∈ {1, . . . , C} \ {c} for which it holds that CIc ≥ CIk. For the
feasible set of weights we assume for now that we can choose any non-negative weight. We add the
constraint that the weights should sum up to ten to avoid that all countries have the same score
CI = 0 for wq = 0, i.e. we demand
∑
q wq = 10 and wq ≥ 0. Note that we could also demand that
the wq sum to any number different from ten since this would only scale the score of all countries
in the same way.1 To write down an optimization problem we need to express our objective Rc in
terms of the vector of optimization variables ~w = [w1, . . . , wQ]. In principle we could write
Rc = #{k : CIc ≥ CIk}
where # stands for “number of elements in the set”. Note that this expresses Rc in terms of the
weights wq since CIc ≥ CIk if and only of
∑Q
q=1 Iq,cwq ≥
∑Q
q=1 Iq,kwq. This gives rise to the
1The choice
∑
q
wq = 10 corresponds to the scaling in OECD Better Life Index since therein each sub-indicator
is normalized such that 0 ≤ Iq,c ≤ 1 and the composite index for each country can take values 0 ≤ CIc ≤ 10.
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optimization problem
R∗c = max
~w
#
{
k :
Q∑
q=1
Iq,cwq ≥
Q∑
q=1
Iq,kwq
}
subject to
Q∑
q=1
wq = 10
wq ≥ 0, q = 1, . . . , Q.
In this form, the objective function is not a nice function of the optimization variable ~w in the
sense that it is not a continuous or differentiable function. In principle one could still try to
solve the problem by “zeroth order methods” which try to explore the search space for ~w in a
systematic fashion (e.g. Nelder-Mead simplex search, simulated annealing or the like). However,
these methods usually become very slow even when the number of variables (i.e. the number Q)
is mildly large. Much more powerful algorithms exist in the case where the objective function is
differentiable. To convert the problem into one which is more amenable for optimization algorithms
we employ two tricks: Auxiliary variables and relaxation. First we introduce additional variables
~z = [zk]k∈{1,...,C}\{c}. The variable zk shall indicate if the score of country c is at least equal to the
score of country k, i.e. we want
zk =
{
1, if CIc ≥ CIk
0, otherwise.
This can be rewritten equivalently as
zk ∈ {0, 1} , zk
[ Q∑
q=1
(Iq,c − Iq,k)wq
]
≥ 0
and zk takes the maximal value of 0 and 1 such that the right inequality is fulfilled. Since the
number Rc of countries that are not better than country c can now be written as Rc =
∑
k zk we
obtain the optimization problem
R∗c = max
~w,~z
C∑
k=1
k 6=c
zk
subject to zk
[ Q∑
q=1
(Iq,c − Iq,k)wq
]
≥ 0, k = 1, . . . , C, k 6= c
Q∑
q=1
wq = 10
wq ≥ 0, q = 1, . . . , Q
zk ∈ {0, 1}, k = 1, . . . , C, k 6= c.
Note that this new formulation has the new auxiliary optimization variable ~z which is not of genuine
interest but is only used to bring the problem to a simpler form. Indeed, that new objective function
is very simple in terms of the optimization variables; in fact it is a linear function. The only thing
which makes this problem still difficult is the binary constraint zk ∈ {0, 1}.
To facilitate the problem further we use relaxation, i.e. we relax the binary constraint zk ∈ {0, 1}
to the constraint 0 ≤ zk ≤ 1. This enlarges the search space and could, in principle lead to a larger
objective and a different solution. But note that the objective of the relaxed problem can not be
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larger since still zk ≤ 1 and also that the optimal solution of the relaxed problem
max
~w,~z
C∑
k=1
k 6=c
zk
subject to zk
[ Q∑
q=1
(Iq,c − Iq,k)wq
]
≥ 0, k = 1, . . . , C, k 6= c
Q∑
q=1
wq = 10
wq ≥ 0, q = 1, . . . , Q
zk ∈ [0, 1], k = 1, . . . , C, k 6= c
is indeed equal to the solution of the original one. To see this, note that if zk > 0 we obtain from
the first constraint that
∑Q
q=1(Iq,c − Iq,k)wq ≥ 0 (i.e. country c is not worse than country k). But
since we maximize the objective function which is nothing else than the sum of the positive values
of the zk, we see that it is indeed optimal to set zk = 1 if
∑Q
q=1(Iq,c − Iq,k)wq ≥ 0.
With this formulation we have transformed the problem such that it is accessible to standard
tools of mathematical optimization.
2.2 Second order rank maximization for country c via distance
The rank-optimal weights for country c are in general not unique, i.e. there may be several (usually
infinitely many) weightings which lead to the same maximal value R∗c . However, the weightings
that lead to the optimal rank are themselves of interest. In this section we describe a strategy
that is to identify one weighting in the set of all rank-optimal weightings for country c that obeys
a certain characteristic. More precisely, we look for a rank-optimal weighting that maximizes the
distance of the score of country c to the score of the direct successor of country c in an optimal
ranking. In other words, we try to find the weights such that the country gets the highest possible
rank in a way that it is most ahead of the next countries in the ranking.2
We encounter this problem by introducing a new auxiliary variable d representing this very
distance and take this as new objective. This d shall be non-negative (i.e. we constrain to d ≥ 0)
and D∗c shall be the largest possible number such that the score of country c is still at least D
∗
c
larger than the score of all countries which are dominated by country c. This is ensured by the
constraints zk
[∑Q
q=1(Iq,c − Iq,k)wq − d
]
≥ 0. To ensure that country c still has the best possible
rank, we reuse the known optimal rank R∗c of country c and add the constraint, that the new weights
should also lead to this rank. This can be done by constraining
∑C
k=1
k 6=c
zk = R
∗
c . In total we obtain
2 Other second order criteria could also be considered, e.g. choosing the weights such that the rank is optimal,
and the score is as large as possible, or the smallest weight is as large as possible, or the vector of weights is closest
to a vector with equal weights. For the sake of brevity we do not consider other criteria here.
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the following optimization problem:
D∗c = max
~w,~z,d
d
subject to
C∑
k=1
k 6=c
zk = R
∗
c
zk
[ Q∑
q=1
(Iq,c − Iq,k)wq − d
]
≥ 0, k = 1, . . . , C, k 6= c
Q∑
q=1
wq = 10
wq ≥ 0, q = 1, . . . , Q
zk ∈ {0, 1}, k = 1, . . . , C, k 6= c
d ≥ 0.
Any solution of this optimization problem produces weights ~w that lead to the optimal rank R∗c
of the country c in a way that the score of country c has the largest distance D∗c to the countries
that follow in the ranking. Note that the solution is in general still not unique.
2.3 First and second order rank maximization with integer weights
In the OECD Better Life Index interactive tool, the user is asked to assign integer weights between 0
and 5 to the different dimensions of well-being. Therefore, it is natural to ask what the best possible
rank for a country c would be in case the weights wq were constrained to be integer numbers between
0 and 5. Indeed, we can answer this question if we adapt our model appropriately. For the purpose
of first order rank maximization we simply change the domain of the weights wq accordingly.
Moreover, we drop the previous constraint
∑Q
q=1 wq = 10 and replace it by
∑Q
q=1 wq ≥ 1 which
ensures again that at least one weight is non-zero. Apart from this, the first order optimization
problem remains unchanged and the result is
R∗c = max
~w,~z
C∑
k=1
k 6=c
zk
subject to zk
[ Q∑
q=1
(Iq,c − Iq,k)wq
]
≥ 0, k = 1, . . . , C, k 6= c
Q∑
q=1
wq ≥ 1
0 ≤ wq ≤ 5, q = 1, . . . , Q
wq ∈ Z, q = 1, . . . , Q
zk ∈ {0, 1}, k = 1, . . . , C, k 6= c.
In case of second order rank maximization we take into account that the interactive tool nor-
malizes the corporate index for the country c to a value 0 ≤ CIc ≤ 10. This is done by setting
~ˆw = 10 · ~w/
∑
q wq and CIc =
∑Q
q=1 wˆqIq,c. The distance between the scores of two countries is
calculated accordingly. This aspect is implemented in the following model:
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D∗c = max
~w,~z,d
d
subject to
C∑
k=1
k 6=c
zk = R
∗
c
zk
[ Q∑
q=1
(Iq,c − Iq,k)wˆq − d
]
≥ 0, k = 1, . . . , C, k 6= c
Q∑
q=1
wq ≥ 1
10 · wq
/( Q∑
q=1
wq
)
= wˆq , q = 1, . . . , Q
0 ≤ wq ≤ 5, q = 1, . . . , Q
wq ∈ Z, q = 1, . . . , Q
zk ∈ {0, 1}, k = 1, . . . , C, k 6= c
d ≥ 0.
Line by line the problem reads: We want to maximize the distance of country c to its immediate
followers in a ranking (D∗c ) over all weight vectors (~w), auxiliary variable vectors (~z), and auxiliary
variable (d), subject to the constraints that the country still achieves its optimal rank, there is at
least one positive weight, the weight vector can be appropriately normalized, weights are between
zero and five, weights are integers, and auxiliary variables fulfill the constraints which they should
fulfill by design.
This last problem formulation is what we use in the following to compute and discuss rank-
optimal weights. For comparison, the appendix includes results for the procedure without the
restriction to integer weights from Subsection 2.2.
2.4 Computation
We used the freely available solver SCIP to solve all occuring optimization problems. As Achterberg
(2009) outlines, SCIP is a software framework for so called constraint integer programs (CIPs). CIPs
include problems with linear objective function, nonlinear constraints as well as both continuous
and integer variables. An important feature of CIPs concerns the subproblems that arise after fixing
all integer variables, in particular these problems must be linear programs. The above formulated
problems for first and second order rank maximization fit closely into this framework. The algorith-
mic framework of SCIP encompasses, among others, a branch-and-bound approach, LP relaxation
and cutting plane separation.
The dataset and MATLAB code which computes the results using SCIP is publicly available
Lorenz et al (2015) It can be adjusted to compute rank-optimal weights for other composite in-
dicators. To reproduce the results in this paper, download and install the “SCIP Optimization
Suite” from http://scip.zib.de/ on your machine and download the data and m-files (MATLAB
scripts) from Lorenz et al (2015). The m-files that come with the data contain a driver file that
imports the data, formats it for use with SCIP and calls SCIP to solve the optimization problems.
Then, it presents the output as text format but also leaves the results in the workspace for further
use. The whole calculation of the best ranks for all countries in OECD Better Life Index for 2013
(2014) took about 43 seconds (25 seconds) on a machine with Intel R© Core
TM
i7, 1.90Ghz processor
and 3.7 GiB of RAM. Some subinstances took considerably longer to solve than others.
3 Results
Let us first show for some example countries how rank-optimal weights change the OECD Better
Life Index in 2014. We compare these rankings with the ranking with equal weights. For the case
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of Germany, our procedure with integer weights outputs the following rank-optimal weights: 5 for
Safety; 3 for Education; 2 for Income, Environment, and Work-Life Balance; 1 for Jobs; and 0 for all
other dimensions (Housing, Community, Civic Engagement, Health, and Life Satisfaction). Using
these weights, Table 1 shows that Germany can jump from rank twelve, which it has with equal
weights, to the top of the ranking slightly before Switzerland, Finland and Denmark. If Germany
wants to do a marketing campaign it could focus on people with preferences close to these weights
because people with these preferences could feel in Germany to live in the “best” (or close to best)
country for them. The distance to the second is quite small in this case (0.01 BLI points), therefore
rank one is possibly only achievable with weights very close to these.
This example also shows that sometimes a good mix of weights instead of a focus on just the
countries best dimension enables a country to outperform all others and jump to the top. If Germany
would for example focus the hypothetical marketing campaign solely on safety and education, it
might come close to Poland’s rank-optimal weights with 4 for Safety, 2 for Education and 0 for all
other dimensions. The ranking for these weights is also shown in Table 1. Indeed, Poland jumps
from rank 26 with equal weights to the top with these weights, while Germany is not even in the
“Top 5” anymore. People with a focus first on Safety and second on Education (with safety having
twice the importance of eduction) would thus have their “best life” in Poland.
The example of Poland demonstrates that most countries achieve their best rank by setting
the weights of many dimensions to zero. This somehow contradicts the idea of better life being
multidimensional in essence. Let us point out that the computed rank-optimal weights need not
necessarily be the only weights which bring the country to its best position. There might be other
weight vectors which also produce this which have more (or even all) dimensions with non-zero
weights. The weights our method produces are often to a large extent determined through our
second order criterion which is to also achieve the largest possible advance to the immediate rival
below in the ranking. Our method could be easily modified to incorporate minimal requirements to
account for multidimensionality of a “better life” weight vector, but this would require a discussion
and definition of these requirements. This is beyond the scope of this paper but we briefly discuss
some possible modifications later.
Table 2 shows two other examples, Spain and Austria. Spain can jump twenty ranks upward
to the top in an OECD world where better life is focusing on Health and slightly less on Work-life
Balance (in proportion five to four). Austria jumps from rank 16 to rank 2 with weights 4 for
Jobs and Community, 2 for Income and 1 for Life Satisfaction, but it can not overtake Switzerland
with these weights. It could overtake Switzerland by putting all weight on Community, Civic
Engagement and Safety, because it scores better than Switzerland in these three dimensions, but
this would come with the cost of being overtaken by other countries. We could compute who would
overtake, but we know already that there are no weights which could bring Austria to the top,
because such weights would have come out in the optimization.
Tables 3 and 4 show all discrete rank-optimal weights for the OECD Better Life Index in 2013
and 2014 respectively in a graphic form. The original numbers are available in Lorenz et al (2015).
The table also shows for each country the rank which is achieved with these weights and the distance
in Better Life Index to the next worse in this ranking. The maximization of the latter is the second
order criterion in the optimization problem. Countries are sorted according to these two values.
It is visible that more than half of the 36 countries (19 in 2014, 17 in 2013) can be brought to
the (unshared) top of the ranking with appropriate weights. All these countries can claim to have
the “best” life given a particular definition of a better life in terms of weights in the framework of
the OECD Better Life Index (which also allows to define “better life” based on a single non-zero
dimension). All countries can make substantial improvements in ranks with respect to the equal
weighting through their rank optimal weights. Australia, which is on top with equal weights, is
obviously not able to improve the rank, but it improves its distance to the second one through
rank-optimal weighting. Nevertheless, there are differences in improvement. For example Mexico
can improve from the second lowest rank 35 to rank 7 in 2014 (rank 10 in 2013), while Chile can
only improve from rank 34 to 21. The high potential of Mexico to jump comes through the fact
that Mexico is very weak in most dimensions, but fairly good in Life Satisfaction. In comparison,
Chile is relatively weak in all dimensions, which limits the possibility to overtake other countries.
Optimal weights computed through our optimization tool typically concentrate on some strong
dimensions while the other dimensions receive weight zero. On average there are about three non-
8
Table 1: Top five places in the ranking with rank-optimal integer weights for Germany and
Poland for the OECD Better Life Index data of 2014. Rank-optimal weights are shown on top of
the ranking. Values in each dimension are shown as barplots. Color shadings of bars correspond to
normalized weights for the dimension. Thus, white bars are weighted with zero for the Better Life
Index. This is analog to the web-interface of the OECD.
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Germany
2014
2 1
3 2
5
2
Country BLI
Rank
eq.w.
1 Germany 8.07 12
2 Switzerland 8.06 4
3 Finland 8.05 7
4 Denmark 8.04 4
5 Canada 8.02 4
. . . . . .
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Poland 2014
2
4
Country BLI
Rank
eq.w.
1 Poland 9.34 26
2 Japan 9.24 20
3 Finland 9.2 7
4 Canada 9.03 4
5 Korea 8.99 25
. . . . . .
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Table 2: Top five places in the ranking with rank-optimal integer weights for Spain and Austria
for the OECD Better Life Index data of 2014. Rank-optimal weights are shown on top of the
ranking. Values in each dimension are shown as barplots. Color shadings of bars correspond to
normalized weights for the dimension. Thus, white bars are weighted with zero for the Better Life
Index. This is analog to the web-interface of the OECD.
H
o
u
si
n
g
In
co
m
e
J
o
b
s
C
o
m
m
u
n
it
y
E
d
u
ca
ti
o
n
E
n
v
ir
o
n
m
en
t
C
iv
ic
E
n
g
a
g
em
en
t
H
ea
lt
h
L
if
e
S
a
ti
sf
a
ct
io
n
S
a
fe
ty
W
o
rk
L
if
e
B
a
la
n
ce
Rank-
optimal
weights
Spain 2014
5 4
Country BLI
Rank
eq.w.
1 Spain 8.93 21
2 Netherlands 8.51 7
3 Sweden 8.51 2
4 Denmark 8.44 4
5 Norway 8.36 2
. . . . . .
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Austria 2014
2
4 4
1
Country BLI
Rank
eq.w.
1 Switzerland 9.08 4
2 Austria 8.36 15
3 Iceland 8.26 10
4 United States 8.24 7
5 Norway 8.19 2
. . . . . .
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Table 3: Rank-optimal integer weights (0,1,2,3,4,5) for the OECD Better Life Index 2013.
Country
T
o
p
r
a
n
k
D
is
ta
n
ce
to
n
ex
t
R
a
n
k
eq
u
a
l
w
ei
g
h
ts
H
o
u
si
n
g
In
co
m
e
J
o
b
s
C
o
m
m
u
n
it
y
E
d
u
ca
ti
o
n
E
n
v
ir
o
n
m
en
t
C
iv
ic
E
n
g
a
g
em
en
t
H
ea
lt
h
L
if
e
S
a
ti
sf
a
ct
io
n
S
a
fe
ty
W
o
rk
L
if
e
B
a
la
n
ce
United States 1 2.189 6
Switzerland 1 1.227 5
Australia 1 1.055 1
Iceland 1 1.039 9
Finland 1 0.883 12
Sweden 1 0.736 1
Norway 1 0.668 3
Denmark 1 0.559 7
Japan 1 0.525 21
United Kingdom 1 0.479 9
Ireland 1 0.479 14
Luxembourg 1 0.449 12
Netherlands 1 0.349 7
Canada 1 0.344 3
Belgium 1 0.1 16
New Zealand 1 0.081 9
Spain 1 0.075 20
Poland 2 0.019 25
Korea 2 0.006 26
Germany 3 0.076 17
Austria 3 0.076 14
Israel 5 0.128 24
Slovenia 6 0.065 19
Russian Federation 7 0.019 32
France 8 0.079 18
Hungary 8 0.006 29
Portugal 9 0.24 28
Estonia 9 0.033 31
Mexico 10 0.323 35
Italy 10 0.075 22
Czech Republic 10 0.043 22
Slovak Republic 10 0.009 26
Turkey 11 0.114 36
Greece 12 0.036 29
Brazil 18 0.094 33
Chile 21 0.05 34
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Table 4: Rank-optimal integer weights (0,1,2,3,4,5) for the OECD Better Life Index 2014.
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United States 1 2.739 7
Australia 1 1.086 1
Finland 1 1.046 7
Denmark 1 1.023 4
Switzerland 1 1.021 4
Sweden 1 0.783 2
Norway 1 0.757 2
Spain 1 0.421 21
New Zealand 1 0.378 10
Canada 1 0.37 4
Belgium 1 0.319 12
Iceland 1 0.232 10
Japan 1 0.191 20
United Kingdom 1 0.144 12
Ireland 1 0.144 15
Luxembourg 1 0.116 17
Netherlands 1 0.114 7
Poland 1 0.102 26
Germany 1 0.009 12
Korea 2 0.275 25
Austria 2 0.093 15
Estonia 3 0.049 28
Israel 5 0.116 24
Czech Republic 5 0.089 23
Slovenia 6 0.091 19
France 6 0.066 18
Mexico 7 0.323 35
Hungary 8 0.058 29
Russian Federation 8 0.047 33
Slovak Republic 8 0.014 26
Turkey 10 0.203 36
Portugal 10 0.12 29
Italy 11 0.12 21
Greece 11 0.021 34
Brazil 12 0.209 32
Chile 21 0.169 31
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zero dimensions per country, but only four countries achieve their best position by focusing on
only one dimension in 2014 (Mexico, Portugal, Turkey, and the USA, in 2013 this were only Israel
and Turkey). This shows that rank-optimal weighting is usually not the same as focusing on a
countries best dimension. The largest number of non-zero dimensions in rank-optimal weights is
six. Germany and the Netherlands score best with six non-zero dimensions in 2014.
4 Discussion
Our method shares some ideas of the “Benefit of the doubt” (BOD) method listed in the OECD
Handbook (Nardo et al, 2005), which has recently been applied to the Better Life dataset (Mizobuchi,
2014). The BOD approach allows country specific weights, thus cross-country comparison based
on the same yardstick is not possible. Our approach instead compares common yardsticks (weight
vectors) for all countries and picks the one that is best in terms of rank-optimality for a particular
country.
Our method of rank optimal weighting extends the toolbox of sensitivity analysis for composite
indicators. It enables to find maximal bounds on achievable ranks for each country regarding weight-
ing. The core of our method is the formulation of the optimization problem for rank-optimality in
Subsection 2.1. This method can be extended or modified in some directions which could also be
of interest.
The method could of course also be used to find the worst possible weights for countries, i.e.
weights that bring a country most down in the ranking.
Some countries achieve their best possible rank by giving a positive weight to only one dimension,
which is not in line with the idea of better life as an essentially multi-dimensional concept. To take
this into account one could introduce a minimal weight wmin and replace the constraints wq ≥ 0
with wq ≥ w
min in the optimization problem.
Another option would be to define other second order criteria, as already outlined in Footnote
2. For example, instead of maximizing the distance to the next one in the ranking, one could try to
find weight vectors with maximal minimal weight among all those weight vectors which bring the
country to its best possible rank.
The use of composite indicators of multi-dimensional concepts will remain an important tool
of data communication, data-driven narratives and policy-making. At the same time awareness
increases that choices in the construction can have a critical leverage on the final results. The idea
to open up choices in the construction to users as taken by the OECD Better Life Index is valuable
to avoid these concerns, but makes a quick assessment of results difficult. Our approach enables
a fast and informative first impression on what is maximally feasible through a common yardstick
focusing on the performance of a specific country.
We consider sensitivity analysis and quick exploration of possible rankings of multidimensional
datasets the most important purposes for our method, but besides these, one can think of some other
applications how countries or individuals can practically use rank-optimal weights for a particular
country. As already outlined in the results section, countries could use the rank-optimal weights as
target group profile for immigrants, because people of that profile would be comparably satisfied
in that country, or even maximally satisfied if the country can make it to the top of the ranking.
Individuals who already have a clear picture of which countries to consider as “best for living”
can probably deduce something about their unconscious preferences by studying the rank-optimal
weights of that country.
Besides multidimensional social indicators the method can also be used for other multidimen-
sional rankings, e.g. for universities or companies. When a university computes its rank-optimal
weight in a university ranking it could find out with which profile of importance it outperforms most
other universities. This profile could be a good guideline for marketing targeted towards students
and faculty.
Acknowledgements. Jan Lorenz’ work financed by the German Research Council (DFG) grant
LO2024-1.
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A Appendix
Tables 5 and 6 show the rank-optimal weights with continuous weights for the OECD Better Life
Index in 2013 and 2014 respectively. The original numbers are available in Lorenz et al (2015).
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Table 5: Continuous rank-optimal weights for the OECD Better Life Index 2013.
Country
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United States 1 2.194 6
Switzerland 1 1.297 5
Iceland 1 1.069 9
Australia 1 1.063 1
Finland 1 0.954 12
Sweden 1 0.762 1
Norway 1 0.694 3
Denmark 1 0.604 7
Japan 1 0.569 21
United Kingdom 1 0.519 9
Ireland 1 0.496 14
Luxembourg 1 0.484 12
Canada 1 0.406 3
Netherlands 1 0.364 7
Belgium 1 0.102 16
New Zealand 1 0.088 9
Spain 1 0.082 20
Poland 2 0.101 25
Korea 2 0.02 26
Austria 2 0.008 14
Germany 3 0.118 17
Israel 5 0.128 24
Slovenia 5 0.011 19
Russian Federation 7 0.019 32
France 8 0.094 18
Portugal 8 0.066 28
Hungary 8 0.027 29
Estonia 8 0.008 31
Italy 9 0.026 22
Slovak Republic 9 0.01 26
Mexico 10 0.323 35
Czech Republic 10 0.047 22
Turkey 11 0.114 36
Greece 12 0.04 29
Brazil 18 0.153 33
Chile 21 0.081 34
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Table 6: Continuous rank-optimal weights for the OECD Better Life Index 2014.
Country
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United States 1 2.739 7
Finland 1 1.15 7
Australia 1 1.093 1
Switzerland 1 1.066 4
Denmark 1 1.05 4
Sweden 1 0.819 2
Norway 1 0.771 2
Spain 1 0.429 21
New Zealand 1 0.396 10
Canada 1 0.383 4
Belgium 1 0.345 12
Iceland 1 0.256 10
Japan 1 0.229 20
United Kingdom 1 0.177 12
Ireland 1 0.153 15
Luxembourg 1 0.149 17
Poland 1 0.148 26
Netherlands 1 0.138 7
Germany 1 0.027 12
Korea 2 0.341 25
Austria 2 0.118 15
Estonia 3 0.064 28
Czech Republic 4 0.033 23
Israel 5 0.116 24
France 6 0.115 18
Slovenia 6 0.115 19
Mexico 7 0.323 35
Hungary 8 0.067 29
Russian Federation 8 0.066 33
Slovak Republic 8 0.015 26
Turkey 10 0.203 36
Portugal 10 0.12 29
Italy 10 0.026 21
Greece 11 0.021 34
Brazil 12 0.229 32
Chile 21 0.181 31
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